Purpose -This paper describes the approach taken by an Australian university library in using data visualisation to increase academic / library staff collaboration.
Introduction
In recent years, academic institutions have begun to allocate a high priority to student retention and graduation rates, which often form part of their mission and/or strategic plans (Oakleaf, 2010; Brown and Malenfant, 2016) . There are a number of stakeholders, including the library, who have a key role to play in helping the institution achieve these goals. Given the nature of their interaction and influence with students, both academic and library staff are integral to assisting students in developing the skills required to be successful in their academic endeavours.
Drawing upon experts in the field, the authors have examined the potential for library / academic staff collaboration to enhance student academic success and, possibly, retention, while noting the general poor track record to date of libraries in demonstrating their impact, particularly with faculty. Using a case study approach, this paper reports on an example from Griffith University in which data visualisation, specifically infographics, was used to increase collaboration with a particular cohort of academics. The authors conclude with a discussion of some of the key principles now used by the Library to demonstrate impact.
Literature review
In undertaking a critical review of the literature, the authors have focused on two main areas. First, they have examined the principal factors influencing student retention, including the role of academics and of library staff. Secondly, they have then examined aspects of how libraries can demonstrate impact, specifically through the use of infographics.
Student retention
Student retention and graduation rates are important measures in higher educational institutions. Forty years ago, low outcomes used to be attributed to students' failure based on a lack of "attributes, skills and motivation (Tinto, 2006, p. 2) ." However, findings from recent research conducted by Harvey et al. (2017) state that "much of student attrition is either unpredictable or inevitable. … and often beyond institutional control (p. 9) ." Yet, retention remains one of the measures of institutional success and, as such, influences the reputation of the institution (Haddown, 2013) . In the United States, institutional retention and/or graduation rates are used as a measure of an accountability program for some public institutions (Tinto, 2006) . In Australia, the current government is planning to introduce a performance-based element to its Commonwealth Grant Scheme (Australia, Department of Education and Training, 2017a). Performance measurements will include student retention.
While a high priority for higher education institutions, student retention is, nevertheless, a complex issue. Although some attrition cannot be avoided because of a student's personal circumstances (Harvey et al. , 2017) , influencing factors include lack of preparedness for study (Thomas, 2002; Madgett and Bélanger, 2008) and lack of engagement, both academically and socially (Thomas, 2002; Tinto, 2006; Bell, 2008; Madgett and Bélanger, 2008; Svanum and Bigatti, 2009) . Furthermore, Elliott (2002) suggests that a sense of belonging and a quality education are the keys to students' satisfaction with their experience in university. Accordingly, higher satisfaction has a positive correlation with student retention (Elliott, 2002) . Recommendations compiled by the Australian Department of Education and Training (2017b) to enhance student academic success in higher education include providing student transition support programs and academic support services throughout their studies.
Preparedness
Academic difficulties are one of the reasons for which students leave an institution (Thomas, 2002) . It is particularly critical for first year students to develop a sense of successful transition to the new environment (Tinto, 2006) . Research conducted by Scutter et al. (2011) found that only 30% of commencing students had realistic expectations about the effort required to succeed academically. This gap between expectations and reality could lead to students' withdrawal from a university. A feeling of a lack of academic preparedness can have an impact on a student's decision to withdraw (Thomas, 2002) . Therefore, there is an opportunity for institutions to engage students by undertaking planned and focused efforts in regard to first-year students (Jobe et al., 2016) .
Engagement
Students' engagement with their studies and the institution itself is another factor of students' academic success (Bell, 2008; Svanum and Bigatti, 2009) . A feeling of being part of the community academically and/or socially influences students' considerations about leaving their university (Madgett and Bélanger, 2008; Maher and Macallister, 2013) . In particular, developing a "sense of belonging" is essential for first-year student retention, as students need support to cope with the pressures of a new, challenging environment. Their first year is critical in terms of a decision as to whether to stay or leave the institution (Tinto, 2006) . Thus, a sense of belonging is a vital element to improve student retention (Madgett & Bélanger, 2008; Knapp et al., 2014) . Basically, students need to feel that they are receiving enough attention academically and personally (Elliott, 2002) .
One of the areas which Palmer et al. (2009) have identified to improve student retention is the provision of a cohesive learning experience. This could increase communication between staff and students and could lead to the development of "a sense of community" (Palmer et al. , 2009, p. 39) , which would influence first-year students' decision to stay or leave the institution. In addition, the demonstration of a willingness to support them by institutional, faculty, library, and administrative staff is a vital element in improving student retention.
2.1.3 Library contribution to retention "Libraries … are an integral part of the college experience (Mezick, 2007, p. 561) ." Moreover, according to Meyer and Stuart (2007) , the library has been responding effectively to clients' changing needs. For example, because of a pedagogical shift from lecture-centred to studentcentred, the library now often provides a space for learning activities for individuals as well as for groups (Bryant et al., 2009) .
Research shows that "libraries improve their institution's general education outcomes and demonstrate that information literacy contributes to inquiry-based and problem-solving learning, including critical thinking, ethical reasoning, global understanding, and civic engagement (Brown and Malenfant, 2016, p. 2 )."
The library makes a contribution to student's academic success from a number of perspectives, as discussed below.
Library use
Student's library use can be interpreted as a kind of engagement with the institution (Haddown, 2013) . First-year in university is challenging for many students and it has a big impact on retention (Madgett and Bélanger, 2008) . The University of Tennessee, Knoxville (2011) found that more students leave the institution "after the first year than after the second and third years combined (p. 17)." However, research conducted by Soria et al. (2013) demonstrates that "first-year students who used libraries in their first semester had higher grade point averages and retention (p. 162)." Research has revealed a strong, positive relationship between the usage of library resources and student grades across all years of study (Cox and Jantti, 2012; Stone and Ramsden, 2013) . Haddown (2013) found that retained students use library resources more than ones who left the institution. The library appears to be a place which can provide a positive learning environment for all students (Kuh and Gonyea, 2003) .
Space
The academic environment has an impact on retention decisions, which includes the library as a physical facility (Bean, 2003; Murray, 2015) . Students need activities and opportunities to interact with their peers to create a sense of belonging (Palmer et al., 2009) . Research conducted by Stone and Ramsden (2013) indicates that the library is regarded as a space for learning as well as meeting peers to discuss their study. Bryant et al. (2009) have observed that library space is also used as a social space. Students doing their academic work as a group are learning and socialising simultaneously (Bryant et al., 2009) , which enhance their sense of community. Furthermore, "[w]elldesigned social spaces are likely to increase students' motivation" and could enhance their learning (Joint Information Systems Committee, 2006).
Information literacy skills
Information literacy skill and knowledge are essential for students to allow themselves to be a selfdirected learner and confident in their learning (Barnard et al., 2005) . Academic libraries often deliver information literacy skills workshops and/or lecturers as an embedded session in courses. These can contribute to student retention as the skill and knowledge support students' academic performance and learning (Barnard et al., 2005) , as well as actually engage students in learning.
It is critical for commencing students to develop a sense of external and internal resourcefulness as well as a connection with peers in the first three weeks of semester (Wilson et al., 2014) . Some university libraries deliver orientation programs for commencing students to support their transition, by providing basic information on how to conduct research for their assignment as well as introductory content on the use of referencing tools, academic reading and writing, and time management. This approach provides participants with some ideas on how and where to start their essay assignments and what they need to do to maintain academic integrity. Usually, sessions include information on where to get help, which generates in students a feeling of being supported (Wilson et al., 2014) . They help students' successful transition to university.
Collaboration between academics and library staff
All elements within an academic institution are influenced by the need to contribute to the parent organisation's strategic goals. In this context, "the library is increasingly recognised as integral to advancing the academic success of students at higher education institutions (Brown and Malenfant, 2016, p. 23) ."
However, there are academics who do not see the necessity for the involvement of librarians, despite awareness of a lack of required basic research skills in their students (Miltenoff, 2013) . This could be because that they do not know what services the library provides (Anthony, 2010) and/or they do not regard librarians as their peers (Oberg, 1989; Kotter, 1999; Galbraith et al., 2016) . Academics often see librarians as service professionals doing different things from them (Christiansen et al., 2004) . According to Fleming-May and Yuro, (2009) , unless academics recognise the library's ability, they will not encourage students to use library services. The greater the trust and support the library receives from faculty, the more the students will use the library. Therefore, academics' perceptions about the library and their expectations about information literacy skills can affect students' overall learning success, library use, and, possibly, their retention.
As faculty members are generally more visible to students than librarians, they may have more influence over students than librarians. Creaser and Spezi (2012) suggest that "[w]orking in partnership with teaching and research staff was found to be an effective way to promote the library, and to increase the perception of value (p. 1)." Faculty tends to be regarded as being in a stronger position than the library in terms of high-level, organisational decision-making (Mix, 2013) . It is therefore critical for the library to demonstrate to academic staff its capability to partner with faculty to achieve institutional goals.
Demonstrating library impact to faculty
Demonstrating library contribution to student academic success is crucial (Creaser and Spezi, 2012) to change any negative faculty perception about the library. Presenting the impact on student academic success is a relatively new concept (Creaser and Spezi, 2012) ; however, there are stakeholders interested in the contribution of the library toward student success (Oakleaf, 2010) and retention (Lindauer, 1998) . According to Oakleaf (2010) , to win faculty support, it is essential for the library to demonstrate the achievements of library users and the library's engagement with their academic journey.
Traditional measures of library value may place a high priority on statistics, such as number of resources, number of staff, number of access to resources, and the budget (Council of Australian University Librarians, 2014). According to Tenopir (2012) and Oakleaf (2010) , the library often demonstrates its return on investment (ROI) by reporting on the dollar value to its institution. However, these measures do not demonstrate the academic library's impact directly on student learning outcomes, retention, and research contribution. Moreover, what the library tends to promote is its service or collection, not the benefit that users potentially can receive (Urquhart, 2015) .
Instead, outcomes from library interventions could be qualitative rather than quantitative, as demonstrated by a success story, assessment quality, or students' / academics' testimonials. According to the Council of Australian University Librarians (2014), library data should focus on "impact", not "size", to engage faculty. Traditional data, which the library has been demonstrating, will not impress or engage faculty, as it will not match their interests (Murray, 2015) . Murray (2015) goes on to point out that the library should seek new methods to gather data and to demonstrate library value, which is aligned specifically with student success. Moreover, library staff need to develop the skill to demonstrate library value as aligned with the institution's priorities.
According to Barr (2012) , the lack of time for academics to read and digest information from the library is an obstacle in promoting the library to them as well as the lack of time for library staff to promote themselves. Therefore, the library needs to identify effective and scalable ways to communicate impact. In short, libraries need to develop a new mindset in which their communications to faculty are impact focused rather than output focused.
Using visualisation to demonstrate impact
Given the visually rich environment in which people live and operate, they expect to receive information in a variety of content forms. As a result, there is a wide range of media which organisations can use to demonstrate impact. Not surprisingly, information visualisation has been widely adopted as an effective tool to present information in a concise and accessible way. Information visualisation improves viewers' comprehension, memorability, and engagement (Ware, 2004; Houts et al., 2006; Borkin et al., 2013; Arcia et al., 2016) .
While initially the subsets of data visualisation and infographics may have been used interchangeably, infographics now refers specifically to information graphics, which "[combine] data visualizations, illustrations, text, and images together into a format that tells a complete story (Krum, 2014, p. 6) ." Data is an important element of an infographic because, according to Dunlap (2016) , a story around data has the potential to evoke the viewers' emotion, which could enhance their memory and engagement with the message the infographic intends to communicate.
Infographic examples from wider industry
Given that infographics enhance a viewer's attention and the overall effectiveness of communication (Houts et al., 2006) , they are used in many industries, such as business, healthcare and politics, to promote their messages (Scott et al., 2016) . For example, in the United Kingdom, Chief Medical Officers (CMOs) have developed infographics about physical activity to send a clear message without a professional's explanation, to raise awareness, and to encourage the public to be more physically active (Scott et al. , 2016) . Newspapers use infographics to present complex information as data with narrative (Segel and Heer, 2010) . The UK's Office for National Statistics (ONS) has created visuals from census data to promote "understanding of the messages from the statistics" by the public (Obe, 2013, p. 173) .
Infographics within the library
The American Library Association has developed a series of infographics to demonstrate public library challenges as a result of stringent public funding cuts (Qualey, 2014) . In addition, the Association of Research Libraries has developed an infographic to highlight key points from their 34-page document, "Code of best practices in fair use for academic and research libraries" (Qualey, 2014) . These are examples of the use of visualisation for advocacy.
With the increased pressure on hospital libraries to be either closed or downsized, Bouquin and Epstein (2015) suggest that they use infographics to market their value. While librarians may already be familiar with infographics as tools to help educate patients, they may not have considered their applicability in marketing to their stakeholders. Hofschire (2016) , for her part, outlines some of the key considerations in harnessing the potential for infographics to demonstrate impact in academic libraries. For librarians wishing to create effective infographics, Yuvaraj (2017) outlines not only their key types but also how to create engaging products.
Methodology
The authors undertook a critical analysis of the literature on student retention and data visualisation. The purpose of the review was twofold: to evaluate a number of perspectives on the critical success factors which contribute to student retention, and to determine the extent to which libraries are using data visualisation to increase their collaboration with academic staff and thereby positively influencing student outcomes.
Since the authors were interested in obtaining qualitative-rather than quantitative-data, they utilised case study methodology. According to Yin (1984) , social scientists in particular have used this methodology for many years to examine contemporary real-life situations and provide the basis for the application of ideas and extension of methods. It is well suited for exploring new processes or behaviours (Meyer, 2001 ).
Using a case study approach, the authors have presented an example of how data visualisation was incorporated into a regularly scheduled library update to academics, which had previously been text-based.
Communicating LLS engagement with Griffith Sciences
Griffith University is comprised of four main academic groups: Arts, Education and Law; Griffith Business School; Griffith Health; and Griffith Sciences. As part of its engagement strategy, Library and Learning Services (LLS) regularly updates each of the Group Boards on a range of topics which are deemed to be of potential interest to that Group Board. Reports are tailored to suit the disciplines represented in each Group.
In supporting learning and teaching, LLS offers services and instructional programs in information literacy and academic skills. Many of these are delivered through face-to-face workshops and individual consultations (face to face, online, or email). Since Semester 1 2009, LLS has been collecting workshop and consultation data which details client engagement with its services.
Until recently, some LLS reports to the Group Boards have used a combination of narrative and graphs to convey information, particularly in regard to the data mentioned above. However, several key events helped to trigger a re-think. First, one of the Library Services Managers led a project, which focused on "Visualising Students' Feedback". The lead author of this paper joined the project team in 2014 and was instrumental in creating some of the key data visualisation components, several of which subsequently helped to inform the Library's 2015 Strategic Plan.
Secondly, in 2015, Library Service Managers presented on the University's learning, teaching, and research culture at a post-conference session run in conjunction with the Eighth Evidence Based Library and Information Practice (EBLIP8) Conference. The lead author produced the infographics with Piktochart (piktochart.com) for that session. Piktochart had been recommended by a colleague as a web-based tool that was user friendly. After exploring its potential, an individual layout was designed; functions provided by the tool were applied, such as developing a graph and inserting icons. The data to be visualised was made available via Microsoft Excel.
Subsequently a decision was taken by the Library Services Manager, Sciences, to incorporate infographics in her report to that particular academic group. Once again the lead author was tasked with developing the relevant infographics. She accessed the relevant data, which, while stored in Microsoft Excel, had to be cleaned before further use. She then followed the same process as for EBLIP8.
The specific purpose of the visual presentation was to present efficiently and clearly the engagement of LLS with students in Griffith Sciences. Data was derived from the analysis of workshop and consultation attendance, which LLS had provided for Semester 1, 2014 and Semester 1, 2015 . As shown in Figure 1 , one of the infographics included data demonstrating the proportion of Griffith Sciences' students attending consultations compared with the total number of consultations delivered to all Griffith students. The visualised information presented in the report gave a clear indication of the proportion of students who had used selected LLS services in each of the four Schools within Griffith Sciences. Furthermore, all data used demonstrated the same message: the number of students attending consultations and the number of workshops delivered in Semester 1 2015 were higher than in 2014. The visuals also clearly illustrated that the number of students participating in LLS consultations and workshops from one School (B) was much smaller than the number of participants from one of the other Sciences Schools (A).
Discussion
When these infographics were incorporated into a subsequent Information Services Report for School B in Griffith Sciences, the Head of School immediately commented on the relatively low number of students from his School, who were attending workshops, compared with students from other Schools within that same Group.
Given the emphasis at the University on both student success and student retention, Heads of Schools are key stakeholders in helping the University to improve student outcomes. Therefore, any data which signals underrepresentation by their students in core academic support initiatives could logically be expected to trigger alarm bells on their part. Therefore, it would appear that the visualised information contributed to the Head of School being able to quickly process complex data and to see relevant connections to his specific context. Furthermore, the infographic presented a personalised comparison. According to Arcia et al. (2016) , when viewers see themselves and/or their community as a part of the visualised information, infographics will engage them in a more effective way. Therefore, the authors believe that the personalised visualisation contributed to a concern about the relatively low number of students from the School using LLS services.
Following the School meeting, in late 2015 LLS staff met with the Head of School (HOS) and the School's Learning & Teaching staff to discuss ways in which to increase engagement with the School. At this meeting, the HOS outlined his vision as to how closer integration with LLS could be achieved, focusing especially on those core skills in which students had not always demonstrated the desired levels of competency. At the same time, the HOS observed that academics within the School had not always availed themselves of opportunities to partner with librarians to help students achieve success.
As a result of this initial meeting, the HOS convened a much larger meeting between his School and LLS staff. There was general agreement that students needed to improve a range of skills to underpin not only their academic success but also their employment outcomes. Notwithstanding the positive outcome of increased communication between the School and LLS, the process of changing culture and behaviour can best be categorised as "slow". An analysis of data from 2016 has shown a decrease in the number of School B's students attending the Library's training sessions. However, several key factors may have contributed to this: (1) a number of academics who were using the Library's services left the University and their replacements were not yet aware of Library offerings; and (2) the University was about to undergo a highly disruptive transition from an academic calendar based on semesters to one based on trimesters. Notwithstanding, both the HOS and LLS staff remain committed to increasing student participation.
Additionally, in 2016 the Pro Vice Chancellor (Information Services), in whose division LLS was then an organisational unit, was presented with an example of the infographics-based reports being produced by several staff within LLS. She subsequently commissioned a small LLS project team to produce several similar reports for presentation to the University's senior management (Yamaguchi and Howarth, 2016) .
A number of key questions have underpinned the LLS approach to the creation of infographics designed to demonstrate impact:
• Who is the target audience?
• What is the key message?
• What is the (primary) expected outcome?
• What is the "hook" that will appeal to this (specific) audience?
• Is the data / information targeted and specific?
• Are there too many messages / too much data for easy comprehension?
Conclusion
Given increased emphasis by universities on student retention and academic success, librarians have an opportunity to partner with key stakeholders, particularly academics, to help improve student outcomes. The key to such a partnership lies in the library's ability to engage faculty in a way that demonstrates its ability to assist in achieving strategic institutional goals.
This paper has focused on preliminary efforts by Griffith University's Library and Learning Services to use data visualisation to demonstrate more effectively its engagement with students to academic staff as well as the benefits that may follow. The small, but important, initial success has reinforced the importance of communicating with academics in ways that are not only relevant to them but also ideally lead to a "call to action", where required.
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